=

i Wﬂﬂ FEREAEEANVARAR VERVEL VVRVEL VOV

PR TR NN TN

e e --g

Prepared by the PA Public Utility Commission
in cooperation with the
PA Department of Environmental Protection

pennsylvania

/\ %
PAPU‘ rir DEPARTMENT OF ENVIRONMENTAL
PROTECTION



Content s

EXECULIVE SUIMIMALY......utiiiiiiiiii e cmmmme ettt e e e et esmmm et e et e e e e mmmmnteeee et e e e e e e e s e mmmnem e e e e e e e annnn 3..
1. COMPlIANCE SUMMALY........ceiiiiiiiiiaeeeeeeeeeeeeeeeeteeeeseesaeseaeeeseeerseassssssssssammeensssssssssssssssnnsssmmmmnnsssssssile
A, TIEr | COMPIANCE. ... .coi ittt emrmee e e e mmmm s 10.
B, Tier Il COMPIANCE ... ..uiiiiiiiiiii i eeeeee e et e e mmmmen e e e e e e e e e 12
O @0 4T 0] = T Tt T @013 £ 13
2. Costs and BenefitAlodrnative Energy GENEration...............vviceeeeerereeeriieriiisiiissseseeesssssnrnrnmnnmnnn. 14.

A. Current Estimated Costs of Future Alternative Energy Generation....................15

B. Statewide AEPS Credit Price Trend...........ooiiimeeeeeeiiiiiiie e mmeeee e 16.

C. Renewable Energy Economic Bebaf, Exports, Wages.............coovvviceec e 18

3. Status of Pennsyl va.ni.ad.s.. . Alt.er.nat..v.e..BE@
NS Yo =T GO PP PUUPRPRRRPRP 25

= JR 1Y T o o PP PR PRSI 29

C. HYOIOPOWEL. ...t mmmee ettt e e e e memnnm e e e e ettt e e e mmmmnn e e e e e e e e e e e e annsms 30

D. Growth of AEPS Resources within Pennsylvania...........cccceeeeoooiiiiiieee. 31

E. Impact of Act 40 and Act 114 Implementation............cccceeeeoooeeeiee e 34

F.  PJIM CONSLrUCION QUELE..........evveeeeeeteeeeeeeeeeerereeneeeesnessmmmmenssssssssessnnnnnnsssmmmnnnsssses 36

4. Recommendations for Program IMProVemMENIS............ceeeaeeeeiiiiiiiiiiiiieemmmm e e e eeeeens 38
LT AN o] 0 1= Lo 3 PO 43
F Y o] 01T a0 3 PO PP EOPPPPPPPPPPPPPPRN 44.

F Y o] 01T a0 Dt = PP OOPPPPPPPPPPPPPRN 51.
THEN | RESOUICES. ....eiieiiitiii e ettt mrenm et e e et e e e s mmmnm s e e e e e s e e e e men 51

TIEE Il RESOUICES. ...ttt e et eeeeee ettt e et et e e e e e e mmmnnn e e e e e e e e e e e e e nnses s 54

APPENTIX CAEPS PrOGIAITL......uuiiiiiiiiiee i mmmeeeeeieee e e e e s s sttt ammmm e s e ee b e e e ee e e e s mmmnnteseeeeeeeeeesesannsean 56
B. GlOSSANY ... e e et cemmmm e e e ettt e et e e et e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e aeaaaaaaaaaaaaaaeannd 60

ergy

M


https://pagov-my.sharepoint.com/personal/rsam_pa_gov/Documents/AEPS%20Reports/2022%20AEPS%20Report%20Document/AEPS%202022%20Report%20Final%20(032223).docx#_Toc130383948
https://pagov-my.sharepoint.com/personal/rsam_pa_gov/Documents/AEPS%20Reports/2022%20AEPS%20Report%20Document/AEPS%202022%20Report%20Final%20(032223).docx#_Toc130383949
https://pagov-my.sharepoint.com/personal/rsam_pa_gov/Documents/AEPS%20Reports/2022%20AEPS%20Report%20Document/AEPS%202022%20Report%20Final%20(032223).docx#_Toc130383953
https://pagov-my.sharepoint.com/personal/rsam_pa_gov/Documents/AEPS%20Reports/2022%20AEPS%20Report%20Document/AEPS%202022%20Report%20Final%20(032223).docx#_Toc130383954
https://pagov-my.sharepoint.com/personal/rsam_pa_gov/Documents/AEPS%20Reports/2022%20AEPS%20Report%20Document/AEPS%202022%20Report%20Final%20(032223).docx#_Toc130383958
https://pagov-my.sharepoint.com/personal/rsam_pa_gov/Documents/AEPS%20Reports/2022%20AEPS%20Report%20Document/AEPS%202022%20Report%20Final%20(032223).docx#_Toc130383966
https://pagov-my.sharepoint.com/personal/rsam_pa_gov/Documents/AEPS%20Reports/2022%20AEPS%20Report%20Document/AEPS%202022%20Report%20Final%20(032223).docx#_Toc130383967
https://pagov-my.sharepoint.com/personal/rsam_pa_gov/Documents/AEPS%20Reports/2022%20AEPS%20Report%20Document/AEPS%202022%20Report%20Final%20(032223).docx#_Toc130383974

X ek p:':‘.».,. 3
W R
[
14 {‘
P b

Executive Summary



Alternative Energy Portfolio Stamf@rds
Compliance for Reporting Yea?12202

Tier | Solar Compliance Tier Il Compliance
1 All EDCsndall butthreeEGSamet their 1 All EDCsindall butfour EGSanet their
requirement®neEGS paid the required requirement§woEGSs paid the requir
ACPs to achieve compliahoe EGSs ACPs to achieve compliahewe EGSs
filed for bankraptandailed taneetheir filed bankruptcy daded to metteir
compliance obligations. compliance obligations.
1 Cost of Purchased Credi#28647,3& 1 Cost of Purchased Credi#:47972,974
1 ACPAssessments$49,574 1 ACPAssessments$688,950
Tier | Nofbolar Compliance Total Number of Credits Retired
1 All EDCsandall butthreeEGSamet their 1 25,482,51dredits retired byEDCs and
requirement®neEGS paid thequired 117 EGSsOne EG$aid ACP®r itdotal
ACPs to achieve compliahee EGSs obligatiorandwoEGSdiled for
filed bankruptapdfailedo meetheir bankruptayotretimga combinetbtal of
compliance obligations. 27 137creditsand not paying ACPs.
1 Cost of Purchased Credi$#1:90648,619 1 Cost of Purchased Credi#867,268,90!
1 ACPAssessments$539,955 1 ACPAssessments$1,278,479

Source of Tier | Solar RE Source offier | Notsolar Source of Tier Il RECs

Retired RECs Retired Retired
1 Pennsylvania92.86 1 Pennsylvania 19.06 1 Pennsylvania 64.7%
9 Other Stated 72% 9 Other Stated 81.0% 9 Other Stated 35.3%

694,980 10,891,729 13,895,805




the energy resources that are eligible for consideration in the program.

These resources are classified into two groups, Tier | and Tier Il resources
Additionally, a Ithough solar photovoltaic is a Tier | resource, it has a standalone
requirement. For each reporting period, t he Electric Distribution Companies (EDCs)
and Electric Generation Suppliers ( EGSs) are required to acquire and retire
Alternative Energy C redits (AECS) in quantities equal to a percentage of their total
retail sales of electricity in Pennsylvania . This percentage gradually increased each
year, through 2021 . Each successive 12-month reporting year begins on June 1 and
concludes on the following May 31, and compliance is monitored during this period.
Throughout this report, the terms oOreporting
synonymous and used interchangeably.

T he Alternative Energy Portfolio Standards  Act of 2004 (AEPS Act) identifies

For the 2022 reporting year June 1, 2021, through May 31, 2022, the Tier |
requirement was 8% of all retail sales, of which at least 0.5% of all retail sales was
to come from solar photovoltaic (PV) sources. The requirement for Tier [l resources
was 10% of all retail sales . As required by Act 129 of 2008, a few more alternative
energy resources, as identified in the table at the end of Section 1 of this report ,
were added to the Tier | group in 2009. To account for these additional resources, an
annual adjustment to the non-solar portion of the Tier | requirement was added .
For this reporting year that adjustmentis 0.338146% for a total Tier | requirement
of 7.838146%.

At the close of the 2022 reporting year, all the EDCs and all but four EGSs met
their requirements by acquiring and retiring sufficient AECs. Two EGSs came into
compliance through the submission of alternative compliance payments . One EGS,
filed for bankruptcy shortly after the reporting year ended and one EGS, in
bankruptc y since the previous year, continued to serve customers for the 2022
reporting year. The bankruptc ies are discussed later in this report . Of the total
number of AECs retired, 45.9% of AECs were generated within Pennsylvania. A
more detailed breakdown of the retired AECs is provided in Chart 1, located in
Section 1 of this report .

Analysis of existing and pro spective resources indicates that sufficient Solar, Tier |

Non-Solar, and Tier Il AECs are available to meet the AEPS Act requirements

through the 2023 reporting year . The AEPS Act was amended by Act 40 of 2017

that was signed into law on Oct. 30, 2017. This amendment does not allow solar

AECs generatedby s ol ar facilities outside of t®Pennsyl v
satisfy Tier | Solar obligations , though there are exceptions for certain existing



contracts that have been reviewed and approved for use by the Pennsylvania Public
Utility Commission (Commission) .1 Similarly, t he AEPS Act was amended by Act
114 of 2020 that was signed into law on Nov. 23, 2020. One Section of Act 114
modified Section 4 of the AEPS Act to effectively limit eligibility of Tier Il

alternative energy sources to facilities located in Pennsylvania . However, Act 114
allows exceptions for existing contracts for AECs from out-of-state Tier Il facilities. 2

LImplementation of Act 40 of, Ziial Implementation Order at Docke2DIF2@831527
2 Implementation of Act 114 of E020 Implementation Order at DéukiP0263023323
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1. Compliance Summary



s of May 31, 2022, a little more than 18% of electricity sold to retail
customers was generated by qualifying alternative energy resources .

Of all the AECs retired for compliance, 45.9% were generated in
Pennsylvania and the remaining 54.1% were generated from other states in the
PJM service territory.

Chart 1 shows the percentage of AECs that were retired in Pennsylvania in the
2022 reporting year and their states of origin. As can be seen, Pennsylvania -sourced
AECs accounted for 93% of the Solar PV, 19% of the Tier | Non-Solar, and 65% of
the Tier Il requirement s, respectively .

Chart 1: Percentage of AECs Retir@@2
100% ObLLY OH 1%

OH 8% WV, 4%

WV 4%
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80% NG 13%
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40%
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0%
Solar % Tier | % Tier Il %

Note: Total may not add up to 10 0% becausestates supplying less than 3% of credits in any category
are not shown and due to rounding .



Chart2. Percentage &etiredAECghat Originateth Pennsylvania

Percentage of Retired Alternative Energy Credits that
Originated in Pennsylvania

Solar Tier | Tier Il
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20% 20%
26% ’ ’ 24%

Chart 2 reflects the most recent five -year trend in the percentage of retired AECs
that originated in Pennsylvania . Since the passage of Act 40 of 2017, the trend of
retiring fewer Solar AECs generated in Pennsylvania has reversed sharply and soon
will reach 100%. The same outcome will soon become evident for Tier Il , as a result
of the passage of Act 114 of 2020.

For additional compliance details turn to Appendix A of this report.  For example,
Table 2 provides a compliance summary for each tier for t he current reporting year
Table 3 provides detailed compliance information for each tier and EDC service
territory for the current  reporting year and Table 4 shows the actual quantity of
AECs, by state o f origin , that were used for compliance in each of the three tiers

During the 2022 reporting year, 11 EDCs and 117 EGSs had compliance

obligations. All EDCs achieved compliance in the reporting year by retiring the
requisite number of AECs. Four EGSs did not retire sufficient AECs , three of the
four did not retire any AECs and one EGS was short just one AEC. Two of the four
EGSs achieved compliance by paying the required ACPs . Two EGSs, Liberty Power
Holdings, LLC (Liberty Power) and Sunwave USA Holdings Inc. (Sunwave) did not
pay the required ACPs as they are no longer in business and have filed for

bankrupt cy. The Commission is taking steps to recover what it can against the
obligations of Liberty Power and Sunwave. Specifically, the Commission is seeking
to recover ACP money from the financial assurances posted by both companies. The



ACP amounts for Liberty Power and Sunwave are $1,171,258.10 and $71,775.20
respectively .

As previously mentioned , Table 3 of Appendix A presents details of the compliance
obligation s in each EDC territory and the compliance status for the reporting year
2022. The extent of geographic breadth of service provided by Liberty Power and
Sunwave can be seen in the two far-right column s of Table 3; these two EGS s
represent the sole reason for compliance being unmet in most of the EDC service
territories. EGS compliance via ACP, securitization of bond assets or bankruptcy
proceedings bares no reflection on EDC compliance but rather indicates the manner
in which EGSs may have complied within those EDC service territories.

Commission staff also note that s everal EGSs retired excess credits beyond the
required AEPS obligations. EGS sales information is considered proprietary,
therefore, their AEPS credit retirement data are combined and shown in the
appropriate EDC service territory. When an EGS retires too few or too many AECS,
the excess or deficiency is not always connected to a specific EDC service area.
Therefore, Table 3 shows most EDC service territories as having a deficiency of
credits .

A. Tier | Compliance

a. Solar Compliance
For the 2022 reporting year, the Solar PV obligation was 0. 5%. All EDCs and all but
three EGSs retired the requisite number of Solar AECs. One of the three EGSs paid
the ACP for their Solar PV obligation . Two EGSs, Liberty Power and Sunwave did
not pay the required ACPs as they are no longer in business and have filed for
bankruptcy . The Commission is taking steps to recover what it can against the
obligations of Liberty Power and Sunwave . The number of Solar AECs not retired
by Liberty Power and Sunwave represented 0.83% of the total Solar AEC obligation.

b. Tier | Non -Solar Compliance
For the 2022 reporting year, the base obligation for non -solar Tier | was 7.5%. The
Tier | quarterly adjustment , impacting only non -solar Tier I, added a quarterly
increase of 0.2885%, 0.4396%, 0.3879%, and 0.5213%, for quarters one through four,
respectively . This resulted in 470,399 AECs added to the base obligation of
10,433,337. All EDCs and all but three EGSs achieved compliance by retiring the
requisite number of Tier | AECs . One of the three EGSs paid ACPs for their non-
solar Tier | obligations . Liberty Power and Sunwave did not pay the required ACPs
as they are no longer in business and have filed for bankruptcy . The Commission is

taking steps to recover what it can against the  obligations of Liberty Power and
10



Sunwave. The number of Tier | AECs that were not retired by Liberty Power and
Sunwave represented 0.107% of the total Tier | AEC obligation.

Chart 3 shows the resource percentage of Tier | AECs retired in the 2022 reporting
year. Wind energy produced 46% of the retired Tier | AECs, followed by Non -
Pennsylvania Solar energy and electricity generation from Wood/Wood Waste to
round out the top three res ource types.

Chart3: Percentagef Source®f Tier IAECs Retirefbr the 202Reporting Year

Coal Mine Methane _ Black Liquor2.0%  giner Gas & Bio Gas
3.0% 1.0%

Landfill Gag

Tier | AEC
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B. Tier Il Compliance

For the 2022 reporting year, the base obligation for Tier | | was 10%. All EDCs and
all but four EGSs achieved compliance in the reporting year by retiring the

requisite number of AECs . Two of the four EGSs paid ACPs for their Tier Il
obligations. Liberty Power Holdings LLC and Sunwave USA Holdings Inc. did not
pay the required ACPs as they are no longer in business and have filed for
bankruptcy. The Commission is taking steps to recover what it can against the
obligations of Liberty Power Holdings LLC and Sunwave USA Holdings Inc. The
number of Tier | | AECs not retired by Liberty Power Holdings LLC and Sunwave
USA Holdings Inc. represented 0.107% of the total Tier | | AEC obligation.

Chart 4 shows sources and percentages of Tier Il AECs ret ired in the 2022 reporting
year.

Chartd: Sources anéPercentageof Tier IIAECs Retedfor the202 Reporting Year

Hydro Purmped Stor gy @l 00 RN 4-2. 79
\Waste: C o I AR 377 .7 %6
Conventional HydrollllIMMIMIMIMIMIIuumimmmm 12.1%
Blast Furnace Gaslllllill 3.1%
Municipal Solid Wastélllllll 2.5%
Other Gas lll 1.4%
Distributed Generatiod 0.4%

Energy Efficiency, 0.1%
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C. Compliance Costs

Table 2 of Appendix A provides the compliance details for each of the AEPS tiers,
includ ing the costs of alternative energy credits purchased by EDCs and EGSs to
meet their compliance obligations for the 2022 reporting year . As shown in the
summary table below, t otal compliance costs were approximately $367 million.  The
costs are calculated using data for credits that have a known cos t. However, some
credits that are retired to meet obligations are self -generated or purchased bundled
with the electricity and a cost for those credits is not available. Table 2 also includes
the total number of credits , for each tier, that EGSs did not re tire to meet their
obligations. For the 2022 reporting year, three EGSs did not retire 598 Solar
credits, three EGSs did not retire 11,999 Tier | credits and four EGSs did not retire
15,310 Tier Il credits needed to meet the AEPS obligations.

Summary Table of AEPS Compliance Costs

<10 (0 ea Average O of P dSEel

Solar 694,98( $41.45 $28,647,315.75
I 10,891,72 $17.68 $190,648,618.85
Il 13,895,80; $10.86 $147,972,973.68
Total | 25,482,51; N/A $367,268,908.28
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2. Costs and Benefits of
Alternative Energy Generation



A. Current Estimated Costs of Future Alternative Energy
Generation

he United States Energy Information Administration (EIA) provided

estimated cost data for the construction and operation of utility  -scale

generation plants that may be brought online in 202 7.3 The EIA data is used
as the most consistently reliable informatio  n available . In using this data, 2027 was
selected to account for the lead time needed by some technologies to be brought
online. EIA uses average data, including capacity factors, from across the country
Chart 5 compares these levelized costs, in 2021 dollars, for differing generation
technologies on a dollar per megawatt -hour ($/MWh) basis over an assumed
financial life of the plant

Levelized cost components include overnight capital costs, construction, operation
and maintenance (O&M) costs, and an assumed utilization rate for each plant type.
O&M costs include items such as fuel costs, maintenance, insurance , taxes, and
federal tax incentives, but do not include state or local incentives .4 EIA notes actual
plant investment decisions are affected by the specific technological and regional
characteristics of a project and levelized costs are a convenient summary measure of
overall competi ti veness of generation technologies.

3U.S. Energy Information Administratioment titiégévelized Coshd Levelized Avoided CdsewfGeneration Resources in the
Annual Energy OutlaBR1 Februar2021Available &ttps://www.eia.gov/outlooks/aeo/pdf/electricity generation.pdf

4 https://www.energy.gov/eere/solar/falattalkcreditdusinesse€ongress passébe Inflation Reduction Act ofv2@i2i
substantially changed and expanded the ITC jammdiBib8s.
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Charts: LevelizedCost ofElectricity(LCOEeneration fowariousGeneratiorilfechnologies

U.S. CapaciWeighted Average LCOE for Plants Entering Service in 2027
(2021 $/MWh)

DISPATCHABLE TECHNOLOGIES
Conventional NG Combined CycdlEniis $37.1
Conventional NG Combustion TurbilEle $123.8
Geothermal IS $37.4
Biomass NB
Battery Storage I $124.8
NON-DISPATCHABLE TECHNOLOGIES
Wind - Onshore N $37.8
Solar PV, standalondllEE $33.5
Solar PV, hybrid I $54.7

Hydroelectric NB

NB=echnologies for which capacity additions are not expected, or not built.
Solar P\Zosts arexpressed in terms of net AC power available to the grid for the installed capacity.
Solar PV hybrid is a single axis PV system coupletheuittbfaitery storge system.

B. Statewide AEPS Credit Price Trend

Charts 6, 7 and 8, on the following pages, provide a comparison of the average
annual (compliance year) spot market prices 5 for the given AEPS tiers, as compared
to the weighted average credit prices that have been retired for AEPS compliance.
These graphs illustrate the differences between average spot market prices that

most readers may be accustomed to seeing and the weight ed average price of credits
retired for AEPS compliance. This difference is due to the relatively significant
volume of credits retired for AEPS compliance that are purchased as part of multi -
year procurement processes.

5Spot prices from S&P Global Market Intelligence
16



Chart6: Solar Average Spblarketvs. Weighted Average AE@dit Prices

Comparison of Pennsylvania Solar REC Price
Average and Weighted Average
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Chart7: Tier | Average Spitarket vs. Weighted Average AE€Hit Prices

Comparison of Pennsylvania Tier | REC Price
Average and Weighted Average
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Chart8: Tier Il Average Spdiarket vs. Weighted Average AE€Hit Prices

Comparison of Pennsylvania Tier Il REC Price
Average and Weighted Average
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C. Renewable Energy Economic Benefit d Jobs, Exports,
Wages

Economic benefits associated with the development and deployment of renewable

and alternative energy sources was a significant consideration in  the passage of the
AEPS Act. Since its inception, the AEPS Act has been instrumental in  sustaining
and creating thousands of jobs and business ventures associated with all aspects of
renewable and alternative energy generation

Jobs in the clean energy sector are numerous, varied in discipline, and well paying.

As document222Piemntslyé¢ vani a Cl ean Energy Empl oy
recently released by the Pennsylvania Department of Environmental Protection

(DEP), nearly 95,000 Pennsylvanians are employed in the five broad areas defined

as clean energy jobs: clean energy generation, clean grid and [energy] storage,

energy efficiency, alternative transportation, and clean fuels , up 5.1% from the end

of 2020.6 After the loss of jobs due to the Coronavirus (COVID -19) pandemic, the

62022 Pennsylvania Clean Energy Employment Report
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clean energy industry began to rebound. However, this job growth was not enough

for a full recovery, and 2021 clean energy employment in Pennsylvania remained
comparable to 2018 levels.” Despi t e t hi s, Pennsyl vani ads <cl e
growth outpaced the overall economic growth and energy em ployment growth

statewide, nationwide clean energy economic growth, and neighboring clean energy

labor markets .

According to the report, roughly 7 2% of Pennsyl vaniads cl ean ene
energy efficiency, which is a n AEPS Tier Il resource , including manufacturing,

construction , and installation of high efficiency appliances and products, high

efficiency lighting, and energy efficient buildings and associated building materials.

The report also notes that solar industry jobs made up the larg  est share of the clean

energy generation subsector, at 38.7% (5,770 jobs), followed by jobs in the nuclear

industry with 4,049 Pennsylvanians employed.

In reporting year 2022, approximately 72 megawatts AC (MW ac) of solar-electric
generating capacity was installed in  Pennsylvania , which brought the in-state total
capacity to 606.3 MW ac. It should be noted that the above values include only
AEPS-certified systems and do not account for other installed systems  in
Pennsylvania that are not certified in a timely fashion , and systems owned by
owners who do not seek certific ation under AEPS. These installations at private
residences, businesses, institutions , and utility -scale solar sites across
Pennsylvania , help sustain a workforce of almost 4,2008 that are engaged in all
aspects of the solar industry, including manufacturing, sales, distribution and
installation of solar power components and systems and related support services .
Nationally, compensation with in the solar industry is comparable with similar
occupations in other energy industries .° Beyond rooftop solar, Pennsylvania has
abundant opportunities for solar development beyond productive or high value
green spaces, including locations such as marginal use properties, abandoned mine
lands, closed landfills , industrial and commercial warehouses, and parking
lot/garage canopies.

As of the end of 2021, Pennsylvania rank ed 20% in the country for installed wind
capacity 1,419.5 MW (1,459 MW ).10 Additionally, Pennsylvania supports a number
of wind energy jobs. Through Q4 2019, the total num ber of direct and indirect jobs

72021 Pennsylvania Clean Energy Employment Report

8 SEIA Pennsylvania State Solar Spotlight 3rd Quarter 2022

9 National Solar Jobs Censg3, 20ailable atttps://www.thesolarfoundation.org/national/

10The wind capacity installed in PennsylvanialbgpSre@E 1,459 MWiiffers from the capaaityertified wingported by
Pennsyl vani a6 $1,4065 PI8Sed\pB miiandBasdd Wand Market Report: RGi#idn (energy.gov)

19


https://files.dep.state.pa.us/Energy/Office%20of%20Energy%20and%20Technology/OETDPortalFiles/2021EnergyReport/2021_PACEIR.pdf
https://www.seia.org/sites/default/files/2022-09/Pennsylvania%20State-Factsheet-2022-Q3.pdf
https://www.thesolarfoundation.org/national/
https://www.energy.gov/sites/default/files/2022-08/land_based_wind_market_report_2202.pdf

supporting the wind industry in Pennsylvania was approximately 2,937.11
Additionally, wind farm development employs hundreds of people and each wind
farm typically requires a small, permanent crew of up to 15 people to overseet he
maintenance and continued operation of the turbines

Supporting the growth of hydropower in Pennsylvania and globally are two of the
worl ddos | argest turbine manufact ur eots,
headquartered in Pennsylvania . According to the National Hydropower Association,
approximately 325 Pennsylvania businesses are part of the hydropower supply
chain. The largest of these businesses is Voith Hydro whose York County

manufacturing facility employs more than 400 people. Given the attention to large -

scale hydropower, it i s important to note that there is interestin the significant
potential to develop low-impact hydropower resources, many of which can take

advantage of existing infrastructure . A Navigant Consulting study indicates that for

every 10 MW of hydropower generating capacity develo ped, the equivalent of 5.3
full -time jobs is created. 12 The passage of the federal Hydropower Regulatory
Efficiency Act of 2013 helps to streamline some of the Federal Energy Regulatory
Commission (FERC) permitting/licensing requirements for smaller hydropower
projects and may help facilitate the development o f smaller projects in
Pennsylvania .

In response to impacts on the clean energy sector as a result of the COVID 19

pandemic, The Pennsylvania Energy Development Authority (PEDA) developed the

COVID Restart grant program offering $1.71 million to Pennsylvania clean energy
projects that were disrupted. The grant solicitation required applicants to
demonstrate how an a ward would mitigate the impact of a project disruption caused
by the COVID 19 pandemic. This included re -hir ing of workers or hiring of
additional workers to complete the project quickly,  the ability to make immediate
equipment payments to restart the supp ly chain, and the opportunity to overcome
lost revenue due to market stagnation.

The projects under this COVID Restart grant  included energy efficiency, solar
energy, high -performance building s, and electric vehicle charging projects halted by
the pandemi c. Five businesses, two municipalities, two school districts, and two
nonprofit organizations received grants for a variety of building and transportation
projects that had broken ground or were in advanced planning stages before being
disrupted by the pan demic. The projects are located in urban and rural areas in

11Clean Jobs Pennsylvai® - https://e2.org/reports/clebapennsylvaniz020/
12 Job Creation Opportunities in Hydropowdouz@Dahttp://www.hydro.org/waterpowdnaito/jolsreation/navigasttdy/

Voi
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eight counties, and seven are in or will serve Environmental Justice communities.
As of the end of 2022, all 11 of the selected COVID Restart projects were completed
and operational .

In order to develop greater ability to finance clean energy projects into the future,
2022, PEDA initiated a process to develop a Green Bank thatis expected to offer
attractive financing terms for clean energy projects  across Pennsylvania . PEDA
developed a solicitation to hire a financial firm to serve as Green Bank
administrator and propose financing products that could leverage public dollar s
through PEDA with  private capital as a way to finance clean energy projects
focusing on building efficiency and onsite renewable energy generation. PEDA is
targeting 2023 for the release these clean energy financing products and plans to
seek additional funds through the federal Bipartisan Infrastructure Law and the
Inflation Reduction Actto further develop additional financing products for clean
energy.
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3. Status of Pennsylvania 0 s
Alternative Energy Marketplace



he renewable energy industry is becoming one of the most transformative
sectors of the global economy. Through technology improvements, cost
declines, new financing structures, and regulatory policy, the sector has

driven economic growth around the world including in the United States

Pennsyl \ABRSIiAet dequire d that , by 2021, alternative energy credits
equivalentto 18% of all electric power sold in the Commonwealth be obtained from
qualifying resources and retired . This has helped the growth of Pennsylvania 6 s
renewable energy generating capacity and has provid ed cleaner energy options to
the Co mmo n w e ddsihess@sand homeowners.

Chart9: PensylvaniaAnnualElectric Generation i3nergySource
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Chart 9 shows annual Pennsylvania electr ic generation by energy source. In 2021,

approximately 3%oft he st ateds el ectr i crenewablgemarggr at i on

sources.13 The chart mimics the general trend in U .S. electricity generation where
electricity generation from coal is steadily decreasing and natural gas electricity
generation is steadily increasing. While U .S. electricity generation from renewable

13Energy Information AdministEggatricity Data Browser
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sources has grown, Pennsyl viamierewable sourees t r i ci ty
has not kept pace with the U .S. growth . While there are many differences among

the various state renewable and alternative energy portfolio standards, almost all of
these standards are based on in -state consumption or sales of electric energy. This
is an important consideration to understand be cause many states are net importers
of electricity whereas, Pennsylvania is among the largest net exporters of electricity

in the country. P e n n sy | \ABRSireguwraments , which are broader than
renewables-only requirements, have not kept pace as compared to the requirements
of other states with portfolio standards . Additionally, the broad geographic scope of
the AEPS Act allows compliance to come from credits generated from out -of-state
resources, with the recent exception, as previously noted, for Tier | Solar and Tier Il
obligation s.

Chart 10 shows the breakdown of total electricity generation in Pennsylvania by
source for compliance year 2022. This information is obtained from EIA  using its
Electricity Data Browser tool.

ChartlQ Pennsylvani€ompliance Yed&lectric Generation f3nergy Source
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Action at the federal level , such as the Business Energy Investment Tax Credit

(ITC) and the Renewable Electricity Production Tax Credit (PTC) helped accelerate
24



renewable energy investments and developments in the United States . The PTC for
wind and the ITC for solar were extended at the end of 20 20 when Congress passed
a stimulus bill - with a goal of minimizing the economic impacts caused by COVID -
19. Under the Inflation Reduction Act of 2022, the PTC and ITC were extended
through 2034 with some modifications to the programs. The extension and program
changes are designed to reduce power sector emission and they will likely accelerate
renewable energy growth inthe Commonwealth .

Chart 11 shows an historical view of the certified alternative electricity generation
capacity available in Pennsylvania . As of the end of the 2021 compliance year,
Pennsylvania ha d approximately 7,019.6 MW ac of installed alternative electricity
generation capacity .

Chartl1l PAIn-StateAEPSCertified Alternative Ener@apacityi 2006222 (M\ac)
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Refer to Tabgn the Appendix fompliance ye202 specifics.

A. Solar

In Pennsylvania, approximately 606.3 MWac (735.5 MWdc) of solar electric capacity
had been installed through the end of the 2022 compliance year, enough to power
nearly 79,670 homes.14 It should be noted that the above number includes only
AEPS-certified systems . According to the Solar Energy Industries Association

11Based oaveragannual electricity consumptiappodximately),000 kWh and an average solar capacity factor of 15%.
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(SEIA), the solar industry has invested $ 2.6 billion in Pennsylvania, including $ 266
million in  2022.15

Chart 1 2 shows the top five Pennsylvania counties for installed solar capacity, as of
the end of the compliance year .

Chart 2: Top Fve Pennsylvania Counties fostalledSolarCapacit

The following two maps show the AEPS certified solar PV electric generating
capacity and the number of facilities , by county, in Pennsylvania , as of the end of
the compliance year .

15 pennsylvania Stéactshee?2022Q3.pdf (seia.org)
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https://www.seia.org/sites/default/files/2022-09/Pennsylvania%20State-Factsheet-2022-Q3.pdf

AEPS-Certified Solar Capacity (MWac) as of 5/31/2022

Note: As of 5/B2@2, theAEPS certifiedlargeneratiocapacityasl2.59MWadén Delaware Couatyd2194MWacin Philadelphia
County

Note: As of 5/31/2RZPhiladelphia County B237AEPS certified solar generation facilities

Chart 13 shows the percentage of retired in-state Solar AECs used for AEPS Act
compliance. 2022 data show s a significant increase in the number of retired in-state
Solar AECs since 2019. This trend is expected to continue due to the
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